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Appendix A

Leachate Collection System Components Calculations
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A.1 Required Pipe Diameter Calculation
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LRSS Greby Flow

Inside Diameter vs. Flow Rate at a Given Slope
Gravity Full Flow: Water
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A_2 Required Pipe Strength Calculation
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Spocra -/‘lnf Cell

) DRISCOPIPE

wheel or axie weight should be increased by 50% to

provide a pipe design with extra strength and
endurance against the impact of these dynamic

forces. The load at the top of the pipe caused by a

superimposed dynamic load at point “A” is
evaluated as:
3wz?

P = 2R

Where W = 1%times the superimposed dynamic

load, pounds.

Z = Vertical distance from the point of load

1o the top of the pipe, feet.
R = Straight line distance from point of
o the top of the pipe, feet.

R =VXIViZ

load

XandY = Horizontal distances at 90° to
each other from point of load to the top of the

pipe, feet.

Unit underground pressures caused by a 1000 pound
superimposed dynamic Ioadisshownmcmn28

Unit for superim loadscanbe
ameg_ny.mlmgmgg_tggchan value by 1% times

he load ratio. Altemately, for heavy truck or railroad
trafﬁc Charts 30 and 31 summarize the total pressure
due to the weight of the soil alone together with the
weight of the rolling vehicle. An aliowance for impact

is included in each of these two charts.

These graphs show that, beyond an optimum depth,
the total pressure on the pipe increases due primarily

to soil pressure. At shallower depths the foad

intensifies because itis nearer the rofling equipment

‘and the live load is not as well distributed.

A-12

Height of Cover Over Plpo. = In Fost
[- ]
v

Note: If the live load pressure exceeds the capability
of a specific SDR pipe for a specific traffic situation,
the designer may want ta consider the use of a steel
or reinforced concrete casing to protect the pipeline.

P;: Apparent External Pressure Due to Intemal
Vacuum:

Positive pressure generates a tensile hoop stress in
the pipe wall. Under its influence the pipe will be
trying to expand. The pressure of the soit around the
pipe will be trying to crush the pipe as shown in

this illustration. ‘

Pmnevaanm

In a positive pressure situation, the value of P;is
negative and theoretically should be subtracted from
the other two extemal pressure components Gf P,
because it is counteracting the extemal soil pressure.
However, a pipeline should not be designed such
that intemal pressure is required to support the
pipeline to prevent collapse from soil pressure. At
some paint in the system'’s operations, the pipeline
will be shut down. The support offered by positive
pressure against collapse by external soil pressure
should be viewed as a means of adding additional

Chart 30 _
H20 Highway Loading

M [ [
“ ! -

v

-
N

3
\4

-
\J

»

N
\4

A.
1000 1500
Unit Load is Pounds per Square Foot

Note: The H20 live joad assumes two 16,000 ib. concentrated loads
applted to two 18” x 20" areas, one locsted over the polnt In question, and
tha other located at a distance of 72” away. In this manner, a truckioad of 20
tona is simulated.

Source: American lron and Steel lnstitute, Washington, D.C.
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Where: S, = Actual compressive stress, psi
SDR = Standard Dimension Ratio
Py = External Pressure, psi

Safety Factor = 1500 psi + S, where 1500 psiis the
Compressive Yield Strength of Driscopipe.
Design by Wall Buckfing: Local wall buckling is a
longitudinal wrinkfing of the pipe wall. Tests of non-
pressurized Driscopipe show that buckling and
collapse do not accur when the soil envelope is in fult
contact with the pipe and is compacted lo a dense
state. However, it can be forced to occur over the long
term in non-pressurized pipe if the total external soil
pressure, P, is allowed to exceed thé pipe-soil
sysiem’s critical buckling pressure, P, P, > Py,
gradual collapse may occur over the long lerm. A
calcutated, conservative value for the
ctmcalbtx:ldmgprewxemaybeoblamed
by the following approxdmate formula. All
pipe diameters with the same SDR inthe
same burial situation have the same critical

P, = 08 VE xP,

Chart25

Design by Wall Buckding Guidelines:
Although wall buckling is seldom the limmng factor in
the design of a Driscopipe system, a check of non-
pressurized pipetines can be made according to the
following steps to insure P, < Py,
1. Calculate or estimate the total soil pressure, P,, at
the top of the pipe.
2. Calculate the stress “S, in the pipe wall according
to the formula:
= o T
2
3. Based upon the stress “S,” and the estimated time
duration of non-pressurization, use Chart 25 to find
the value of the pipe’s modulus of elasticity,
E. in psi.

Modulus of Elasticity for

Time Dependent
Polyeﬂ\ylemPlpevs.smmwtsnymAﬂ

Where: 2000
P, Totalvert:calsodpressumatthetop .........
of the pipe, psi .
= Critical buckling soit pressure atthe
topofthepipe,psi . St A S S
—Salundxﬂusnpsucalwhtedasﬂle 70,000 . S TR PN
ratio of the vertical sqil pressure to
vertical soil strain at a specified
density E‘.mr ------ -
P = ic, critical-collapse £ : o
- differential pressure, psi § """" T A T bbbt SR
ZE(VD)’(DMW)“ T sowd "t
Pe = s .o
ltz) i e b B EEe SRt LPET SRR
232E 3 R ) e
P = (SDR) R - + 3 + ‘
where: (DuudOuad =95 RN T
wu = Poission’s Ratio 200000 e e - ceend
p,=.4stoansqop|pe R R ! .
E=siossandimedependent 4, . S S S
tensile modulus of elasticity, psi - b #+ + SO S
In a direct burial pressurized pipeline, the oo ; o ;
memaipressuretsuwallygrealenmghto A R S S A B A S R
exceed the extemal critical-buckling soif 15 SN 100U NN NS TS SU0S BN IO OO0 S S
pressure. When a pressurized line is to be 1000b + + Jr : + oo ;
shut down for a period, wall buckiing e S e T T e el S
should be examined. - oo H R ;
5 A & 4 4 & K &
Tenshie, Strees, pal
@34n
NOTE: The stort tsrm modulus of elesticity of Drtecopipe per ASTM D 634 is approdimately
1mﬂwhmeddM(m)Md pipe matecial, this moduius is

dependent upon the streas intensity and the tine durstion of the appited stress.

A-1
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4. Based upon the pipe SDR and (he value of the
polyethylene modulus of elasticity. E, calculate the
pipe’s hydrostatic, critical-collapse differential
pressure, P¢:

232(€)
c*= (SDR)3

5. Calculate the soilt modulus, E’, by plotting the total
external soil pressure, P,, against a specified soil
density to derive the soil strain as shown inthe

example problem on Charl 26.
6. Calculate the critical buckling pressure at the top
of the pipe by the formula: -

Peo = 08 VE' xP,

7. Calculate the Safety Factor: S.F = Pgg + P,
in buriat applications, a safety factor of 1.0 may be
considered a minimum because of the margin of
safety provided by the arching action of the soil.
However, Driscopipe endorses using a more
conservative value approaching or exceeding a

7

Design by Ring Deflection: Ring deflectionis defined
as the ratio of the vertical change in diameter to the
original diameler. It is often expresseq asa
percentage. Ring defiection for buried Driscopipeis .
conservatively the same as (no more than) the vertical
compression of the soil envelope around the pipe.
Design by ring deflection matches the ability of
Driscopipe to accommodate, without structural
distress, the vertical compression of the soil
enveloping the buried pipefine. Design by ring
deflection comprises a calculation of vertical soil strain
{o ensure it will be less than the aflowable ring deflection
of the pipe. See Chart 27. The tabulation shows that
with lower values of SDR, the allowable deflectionis
less. For installations which require this thicker wall to
resist the extemnal sail pressure, actual ring deflection
can easily be limited to the tabular vajues by proper
compaction of the backfill around the pipe. The
recommended allowable deflection for the various
SDRs are:

2.0 safety factor. Chart27 Allowable
8. The above procedures could be reversed to soR : Ring Deflection
. derive the minimum pipe SDR required for a given 25 8.1%

soil pressure and an estimated soil density. 260 65%

However, this procedure should permit the 210 52%

engineer to optimize the system desigryquickly by 190 47%

examining several cofnbinations. / 170 42%

. . 155 39%
Chart 26 - ©090 135 3.4%

e aiiy Data for —SL40 11.0 2.7%
t.Cla 5000 “The allowable ring deflection of po!yethylene pipeis

£¢ Vertical Soil Strein (percent)

EXAMPLE

Find: €° @ 2000 PSF and 80% Density

Formula: €' =P /eg

Calculstions: €' =2000 PSF/ 018 = 111111 PSF=T771 psi

Note: The curves shown on this chart are sample curves for a lar soil.

lloﬂmiymol:dlzreused(wbackﬁu such as clay or clay curves
joped from § ,tesldzla!auhemnerldmed.sw

wmumgunt«ﬂunmpdmayhe ined by g the

slope of the curve or by generating curves by Mstmgzuhose Nghev sail

pressures. Probable error 0f curves is about half the distance between

adjacent lines.

A-16

a function of the allowable tangential strainin the
outer surface of the pipe wall. A conservative limit of
1-1%% tangential strain in the outer surface of the
pipe wall due to vertical deflection of the pipe “ring”
by soil compression can be understood by
comparing two pipes of the same diameter but
different wall thickness.

- Ouax ol

Dy
% Ring Deflection = (1- > )*-100%
Q

NOTE: 5% deficction decresses tiow-area by %%. 10% deftection
decreases flow-area by 1%.
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Type 4: Marine Pipelines

Introduction: The primary design criteria for submerged
and weighted pipelines are (a) the critical collapse:
pressure for empty or partially full pipelines, -

(b} weight of the concréte anchor and (c) spacing of
the concrete anchors. Even though a marine pipeline

is sometimes buried in an underwater trench, any
support that the pipeline receives from the backfill
material should be ighored for design purposes.

Driscopipe can be buried, rest on the bottom or
floated on the surface of lakes, rivers, marshes or
oceans.-its characteristics of flexibility, ight weight,
inertness to saltwater and chemicals, continuous
pipeline due to butt fusion and the ability to float even
when full of water give polyethylene many advantages.

The design of the extemal weights for water .
installations is a matter of preference. The weights
are normally made to order by precast concrete
manufacturers or by the contractor at the job site.
These weights can be designed to hold the pipe
away from the bottom using weights aslegs orina
trench or directly on the bottom. lt is advisable for
weights for pipes larger than 12" to have reinforcing
steel for strength. Itis also recommended that one
tum of rubber gasketing material or 2to 3tums of S to
10 mil polyethylene sheet be wrapped around the
pipe under the weight to act as a cushion and prevent
damage to the pipe.
Critical Collapse Pressure: A marine pipeliné does not
receive any structural support from the surrounding
water. Therefore, an empty or partially filled non-
-pressure pipeline is subject to fong-term hydrostatic
collapse. A marine pipeline that is full of water at all
times, such as an outfall or intake fine, is not subject
to collapse because the internal pressure will equal
- the extemal pressure at any specific depth of water.

Chart 32, shown below, gives design levels for empty
" or partially filled marine pipelines. These pressures
represent the safe maximum differential pressures
which canbe applled to Driscopipe without buckling
or collapsing the pipe. These values are based on
extensive long-term differential pressure test dataon

actual lengths of pipe. The collected test data were
mathematically analyzed and used to calculate .
performance limits for all pipe SDR's considering
various degrees of original ovality. The values in
Charts 32 and 33 are the calculated lower tolerance
fimits derived from the test data and represent the
level of extemnal differential pressure at which the risk
of pipe collapse becomes insignificant. Pipe collapse
in this tes} work was defined as that point where the
major deflected diameter was 20% greater than the
original undeflected diameter. Copies of the test
results and data analysis are available upon request.

Chart33 .
Multiplier for Temperature Rerating
Bxternal Pressure Differential
_Temperature
F__ < Multiptier
50 10 114
B34 23 1.00
100 K ] 079
120 49 062
140 60 0.50

Anchor Weights: The dry land weight of the concrete
anchors may be calculated from the following
formula. The designer should note that concrete
varies in density between 140 Ibs./cu. ft. and 155 lbs/
cu.ft. and the "K" constant is an anchor constant.
Where K = 1.0, neutral buoyancy is achieved. Where
K=1.3, the pipe should be adequately anchored for
lakes, ponds and streams. Where current or tides are
encountered, the designer may want to increase the

K value to nearly 1.5 depending upon design factors
and his judgment. .

L{Wiowoe 4 WiProdet) — (K x Den™ x V(out)™>=e* x L)
(K xDen*™=y

wtConc

- Chart32
Maximum External Hydrostatic Pressure Differential (on Extemally Unsupporl:ed Pipe)
Feet of Water Head @ 73.4°F
Service - Pipe SDR
Life 7 - 9.3 11 15.5 17 19 21 26 325
1 day 437 337 202 83 65 48 36 18 10
1 month 249 192 147 54 34 28 22 10 6
1year 232 180 m 50 32 23 17 10 5
50 years 204 159 97 44 29 22 17 9 4

Based on criticat collapse testing of actual pipe samples.
Full Vacuum is 34 feel of water.
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A.3 Filter Criteria Calculations
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A.4 LCRS Gravel Hydraulic Conductivity Tests
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A.5 Sump Volume/Pump Cycle Time
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Appendix B

Calculations of Total Dynamic Head at the Maximum Flow
Rate and Pump Selection Calculations—Phase 1 Cell and
Evaporation Pond Pump Selection
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Calculation for High Flow Pump Rate Required for Cell 1
Greatest 24-Hour Precipitation Amount for CFA (Reference A Table D-4)

June = 1.73 in.

Largest Landfill Surface Area

Area = 306900 ft’

Volume of water to be removed (depth x area)
Volume =44245 ft’

Volume =330951 gallons

Flow for 72 hour removal (volume/time) gpm
Flow =76.61 gpm

Pump Needed, 100 gpm
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AFT Fathom 5.0 Input ' 0 03/20/2002 08:48 AM
CH2M HILL }
LCRS High Fiow Pump EPG Series 17-2

Title: LCRS High Flow Pump EPG Series 17-2

1 Number Of Pipes=7
-‘Number Of Junctions= 8

Pressure/Head Tolerance= 0.0001 relativa change

1 Flow Rate Tolerance= 0.0001 rolative change
Temperature Tolerance= 0.0001 relative change

Flow Retaxation= (Automatic)

Pressure Relaxation= (Automatic)

Constant Fluid Property Model

Fluid Databage: AFT Standard

Fluid: Water at 1 atm

Max Fluid Temperature Data= 212 deg. F -
Min Fiuid Temperature Data= 32 deg. F

Vbcoslly— 3.1854 bm/hr-ft
Vapor Pressure= 0.17055 psia
| Viscosity Modet= Newtonian

Atmospheric Pressure= 1 atm
Gravitational Acceleration=1 g
Turbulent Flow Above Reynolds Number= 4000
Laminar Flow Below Reynolds Number= 2300

PIPES
>>>>> Pipe 1 (Pipe) <<<<<
Pump Inlet
>>>>> Pipe 2 (Sideslope Pipe) <<<<<
Pipe up sideslope. 10 foot sections with joints.
>>>>> Pipe 3 (Pipe) <<<<<
Pipe between valve and reducer
>>>>> Pipe 4 (Pipe) <<<<<
Flow meter line section. Assume flow through dead branch for flow meter losses
>>>>> Pipe 5 (Pipe) <<<<<
Pipe from reducer to check valve. Check valve included in add'l losses
>>>>> Pipe 6 (Force Main Crest Pad Bidg to Evap Pond Bldg) <<<<<
Pipe trom gate valve to evap crest pad building. Additional fosses include fittings, globe valve at sump, and fittings up to valve in evap pond
building. Length based on scaling from drawing L-201.
>>>>> Pipe 7 (Pipe) <<<<<
Pipe to evap pond

JUNCTIONS

>>>>> Junction 1 (LCRS Sump) <<<<<

LCRS i'S"m'up Inlet at center of pump, 0.5 feet below max sump depth under normal conditions. Conservatively assums minimal head over
pump inlet

>>>>> Junction 2 (LCRS High Flow Pump) <<<<<
High Flow Pumnp, LPG Model 17-2

>>>>> Junction 3 (Valve) <<<<<

First control valve inside Crest Pad building.

>>>>> Junction 4 (Area Change) <<<<<

{ Transition from 3° to 1.5" flow meter section

>>>>> Junction 5 (Area Change) <<<<<

Transition from flow metar fine to main size line

§ >>>>> Junction 7 (Valve) <<<<<

{ Valve at evap pond building just before check valve.
>>>>> Junction 8 (Evap Pond Discharge) <<<<<

Discharge Pipe at Evap pond
Pipe Input Table
Pipe Name Pipe | Length | Length | Hydraulic | Hydraulic Friction
- Defined Units | Diameter | Diam. Units | Data Set
1 Pipe Yes 0.75 feet 3.088 inches| Standard
2 Sideslope Pipe Yes 133 feet 3.088 inches| Standard

B-6




AFT Fathom 5.0 Input ' @) 03/20/2002 08:48 AM

CH2M HILL
L.CRS High Flow Pump EPG Series 17-2
Pipe Name Pipe | Length | Length | Hydraulic | Hydraulic Friction
Defined | Unlts | Diameter | Diam. Units | Data Set
3 Pipe Yes 2 feet 3.088 inches| Standard
4 Pipe Yes 3 feet 1.5 inches| Standard
5 Pipe Yes 2 feet 3.088 inches| Standard
6 Force Main Crest Pad Bldg to Evap Pond Bkdg Yes 1100 feet| 3.063529 inches| Standard
7 ) Pipe Yes 10 feet 3.088 inches| Standard
Pipe | Roughness | Roughness | Losses (K) | Junctions Geometry Material Size Type Special
Units {Up,Down) Condition
1 0.000005 feet 0 1,2 Cylindrical Pipe PVC 3inch SDR17 None
2 0.000005 foet 2.73296 2, 3| Cyiindrical Pipe PVvC 3inch SDR17 None
3 0.000005 feet 0.75648 3,4 Cylindrical Pipe PVC dinch SDR17 None
4 0.000005 feet 0.08 4,5| Cyindrical Pipe PVC| 1-1/2inch| schedule 80 None
5 0.000005 feet 1.61208 5, 6] Cylindrical Pipe PVC 3inch SDR17 None
6 0.000005 feet] 6456188 6,7} Cylindrical Pipe! HOPE 3inch SOR 17 None
7 4.999999E-06 feet 241133 7,8} Cylindrical Pipe PVC 3inch SDR17 None
Pipe L.oss Table
Pipe | KTotal | Standard | Mitre | Smooth | Angle Balt | Butterfly | Cylinder | Gate | Globe | Plug | Poppet
Losses Bends | Bends | Bends | Valves { Valves | Valves | Valves | Valves | Valves | Valves | Valves
2 273 4(1.43)
3 0.76 2(0.72)
4 0.08
5 1.61 . 2(0.72)
6 6.46 i 3(1.08) 1{0.2)] 1(4.0)
7 2.41 4(1.43
Pipe | Three-way | Swing Chack | Lift Check | Tilting Disc | Stop Check | Sharp-edged | Long | Contractions
Losses Valves Valves Valves Check Valves Valves QOrifice Orifice
2 13(1.3)
3 .
4
5 1{0.9)
6
7 1(0.9)
Pipe | Expansions | Entrances | Exits | Differential | Honeycomb | Screen Tee Add't Loss
Losses Flowmeter .
2
3 1(0.04)
4 2(0.08)
5
6 3(1.18)
7 2{0.0) 2(0.08)

Area Change Name Object Inlet Elevation | Type Geometry | Angle Loss
Defined | Elevation Units Factor
4 Area Change Yes 4934 feet| Conical| Unspecified 60.] 4.851974
S Area Change Yes 4934 feet| Conical] Expansion 60.] 0.5837658

Bumo Table




AFT Fathom 5.0 input (3) 03/20/2002 06:48 AM
CH2M HILL
LCRS High Flow Pump EPG Series 17-2

Pump Name Object fnlet Elevation | initial Pressure | Initial Pressure | Database | Special
Defined | Elevation Units Units Source | Condition
2 LCRS High Flow Pump Yes 4882 feet None
Pump Pump Design Flow | Design Flow Current independent | Ind. Variable | Dependent | Dep. Variable
__Type Rate Rate Units | Configuration Varieble Units " Variable Units
2 Pump Curve Vol. Flow Rate gaVmin| Head Loss feet
Pump | Pump Curve | Pump Curve Pump Curve | Pump Curve | Pump Curve | Runout Flow | Runout Flow | Speed
Constant a Constant b Constant ¢ Constantd | Constante Rate Rate Units )
2 108.4384| -1.688483E-02] -5.243598E-03 0 0 120 galmin 100
Pump | Control Control Control When | Heat Added
Discharge | Discharge Units | Exceeded Only |  To Fiuid
2" 0
Reservoir Table
Reservoir Name Object Inlet Elevation | Initial Pressure { initial Pressure | Database | Surface
Defined | Elovation Units Units Source | Pressure
1 LCRS Sump Yes 4882.5 feot 1
Evap Pond Discharge Yes 4928 feet 1

Reservoir | Surface - | Balance |  Balance (Pipe#1) | Pipen2) | (Pipe#3) | (Pipe#s) | (Pipe#5)

Pressure Units | Energy | Concentration | Kin, KOut | Kin, KOut | Kin, KOut | Kin, KOut | Kin, KOut
1 atm No No (P1)0,0
8 atm]. No No (P71 0,0

Reservoir | (Pipe #6) (Pipe #7) (Pipe #8) (Pipe #9) | (Pipe #10) | (Pipe #11) | (Pipe #12) | (Pipe #13) | (Pipe #14)
Kin,KOut | Kin,KQut | Kin,KOut | Kin, KOut | Kin,KOut | Kin, KOut | Kin, KOut | Kin, KOut | KIn, K Out

Reservoir | (Pipe #15) | (Pipe #16) | (Pipe #17) | (Pipe #18) | (Pipe #19) | (Pipe #20) | (Pipe #21) | (Pipe #22) | (Pipe #23)
Kin, KOut | Kin, KOut | Kin, KOut | Kin, KOut | Kin, KOut | Kin, KOut | Kin, KOut | Kin, KOut | Kin, K Out

Reservoir | (Pipe #24) | (Pipe #25) | (Pipe #1) | (Pipe #2) | (Pipe #3) | (Pipe #4) | (Pipe #5) | (Pipo #6) | (Pipe #7) | (Pipe #8)
Kin KOut | Kin, KOut | Depth Depth Depth Depth Depth Depth Depth Depth |
1 (P1) 05
8 P} O

Reservoir | (Pipe #9) | (Pipe #10) | (Pipe #11) | (Pipe #12) | (Pipe #13) | (Pipe #14) | (Pipe #15) | (Pipe #16) [ (Pipe #17)
Depth Depth Depth _Depth Depth Depth Depth Depth Depth

Reservoir | (Pipe #18) | (Pipe #19) | (Pipe #20) | (Pipe #21) | (Pipe #22) | (Pipe #23) | (Pipe #24) | (Pipe #25) | Pipe Depth
Depth Depth Depth Depth Depth Depth Depth Depth Units

1 : feet
8 feet
V. able .
Valve | Name | Object Inlet Elevation | Initial Pressure | Initial Pressure | Database | Special Exit Exit

Defined | Elevation Units Units Source ] Condition | Valve | Pressure

3 Valve Yes 4935 feet] - None No

6 Valve Yes _4935 feat None No

7 Valve Yes 4928 feet None No




AFT Fathom 5.0 nput @ 03/20/2002 08:48 AM

CH2M HILL
LCRS High Flow Pump EPG Series 17-2
Valve Exit Restricted | Restricted Loss Loss | Independent | ind. Variable | Dependent | Dep. Variable
Pressure Units Area Area Units Mode! Value Variable Units Variable Units
3 K Constant 0.7 :
6 K Constant 0.7
7 K Constant 0.7

Valve Loss Loss Loss Loss Loss
Constant a | Constantb | Constantc | Constantd | Constante

w

~ (D
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AFT Fathom 5.0 Output ' %)) 03/20/2002

CH2M HILL
LCRS High Flow Pump EPG Serles 17-2

Title: LCRS High Flow Pump EPG Series 17-2
Analysis cun on: 03/20/2002 8:48:31 AM
version: AFT Fathom Version 5.0 (2001.10.15) i
Input Fite: \Simba\Users\bthompsoINEELML.CRSHigh Flow run2. )
sg;‘tnado: Cefl 1 to Evap Pond High Flow/Cell 1 To Truck Load High Flow w17-2 Pump/Cell 1 to Evap Pond High Flow w17-2 Pump

Execution Time= 0.02 seconds

Total Number Of Head/Pressuce lterations= 0
Total Number Of Flow Hfterations= 12

Total Number Of Temperature lterations=0
Number Of Pipes=7

Number Of Junctions= 8

Matrix Method= Gaussian Efimination

PressureMHead Tolerance= 0.0001 relative change
Flow Rate Tolerance= 0.0001 relative change
Temperature Tolerance=0.0001 relative change
Flow Relaxation= (Automatic)

Pressure Relaxation= (Automatic)

Max Fluld Temperature Data= 212 deg. F
Min Fluld Temperature Data= 32 deg. F
Temperature= 50 deg. F

Density= 62.41296 bmv/it3

Viscosity= 3.1854 bavhr-ft

Vapor Pressure="0.17055 psia

Viscosity Model= Newtonian

Atmospheric Pressure= 1 atm

Gravitational Acceleration=1g

Turbulent Flow Above Reynolds Number= 4000
Laminar Flow Below Reynolds Number= 2300
Overall Detta Head = 45. feet

Overall Friction Head Loss = 27. feet

Overall Delta Pressure = -31. psid

Overall Frictional Pressure Loss = 12, psid

Total inflow= 82. galmin

Total Outflow= 82. galmin

Maximum Pressure is 46. psia at Junction 2 Outlet
Minimum Pressure is 15. psia at Junction 8 Qutiet

Pump Summary
Jot | Vol. Mass Overall Overali % of
Name Flow Flow OP | DH | Efficiency | Speed | Power | BEP BEP
A {gal/min) | (IbmVsec) | (psid) | (feet) | (Percent) | (Percent) | (hp) aVmin) | (Percent)

2 | LCRS High Flow Pump 82, 1. 3] 72 100 100 15 N/A N/A
Jot

NPSHA | NPSHR

{test) (feet)
2 3. N/A
Yalve Sum
Jet Valve Vol. Mass [ Valve

Name Type Flow Flow DP ] DH | wlet | Cv | K | State

{gaVmin) | (lbmvsec) | (psid) | (feet) | (psia) -

3 | vaive| REGULAR 82. 11.] 0058f 0.13] 22.| 340] 0.70] Open
6 | Valvel REGULAR 82. 11.] 0.058] 0.13] 20.] 340] 0.70] Open
| 7 | Valve] REGULAR 82, 11.] 0.059] 0.14 15.] 335] 0.70] Open
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AFT Fathom 5.0 Output

(2)

CH2M HiLL
LCRS High Flow Pump EPG Series 17-2
P o
Pipe | Vol P Static | P Static | Reynolds | Pipe Pipe HGL
Flow - | dH Max Min No. | Materal | Length | Nominal | Outlet
{gaVmin) | (feet) | (psia) | (psia) {feet) Size | (feet)
1 82.| oo 15. 15.| 6.3E:04 PVC 0.75 3inch| 4882
2 82| 2472 46. 22.| 6.3E+04 pvcl 13300 3inch| 4952
3 82.| 0173 22. 22.| 6.3E+04 PVC 2.00 3inch| 4952/
4 82.| 1687 21. 20.] 1.3E+05 PVC 3.00| 1-1R2inch| 4946
5 82.| 0335 20. 20.] 6.3E+04 PVC 200 3inch| 4947
6 82.| 18.052 20. 15.| 64E+04| HDOPE| 1100.00 3inch| 4929
7 8| o618 15. 15.| 6.3E+04 pvel 1000 3inch] 4928]
Al Junction Table :
Jot Elevation | Vol. Flow HGL | EGL | PStatic | P Static | HGL | EGL
Name lnlet |IntoSystem | dH | inlet | inlet In Out | Outlet | Outiet
(feet) (gaVmin) | (feet) | (feet) | (feet) | (psia) | (psia) | {feet) | (feet)
1 LCRS Sump 4883 82| 000| 4883| 4883 15. 15.] 4883 4883
2_| LCRS High Flow Pump 4882 0.| -72.16] 4882] 4882 15. 46.] 4954] 4965
3 Valve 4935 0.] 013] 4952] 4952 2. 22.] 4952] 4952
4 Area Change 4934 0| 092 4952| 4952 22, 21.| 4948| 4951
s Area Change 4934 0] 199] 4946] 4949]  20. 20.| 4947| 4947
6 Valve 4935 0l 013] 4947] 4947 20. 20.] 4947| 4947
7 Valve 4928 0.| 014| 4929] 4929 15. 15.| 4928 4929
8 | Evap Pond Discharge 4928 82| 000] 4928 4928 15, 15.] 4928] 4928
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AFT Fathom 5.0 Input (1) . 03/17/2002 05:09 PM
CH2M HILL
LCRS tow Flow Pump w/1.5" piping. Pump to Truck at Truck Load Pad. Pump WSD 1.53

Title: LCRS Low Flow Pump w/1.5" piping. Pump to Truck at Truck Load Pad. Pump WSD 1.5-3

Number Of Pipes=7
Number Of Junctions=8

Pressure/Head Tolerance= 0.0001 relative change
Flow Rate Tolerance= 0.0001 relative change
Flow Relaxation= (Autoratic)

Pressure Relaxation= (Automatic)

Constant Fluid Property Model

Fluid Database: AFT Standard

Fluid: Water at 1 atm

Max Fluid Temperature Data= 212 deg. F
Min Fluid Temperature Data= 32 deg. F
Temperature= 50 deg. F

Density= 62.41296 bt

{ Viscosity= 3.1854 Ibm/hr-ft

Vapor Pressure= 0.17055 psia

Viscosity Model= Newtonian

Atmospheric Pressure= {1 atm

Gravitational Acceleration=1 g

Turbulent Flow Above Reynolds Number= 4000
Laminar Flow Below Reynolds Number= 2300

PIPES
>>5>>> Pipe 6 (Pipe) <<<<« .
Pipe from gate valve to evap crest pad building. Additional losses include fittings, globe valve at sump, and fittings up to valve in-evap pond
buiiding.

JUNCTIONS ===ree———rae===
>>>>> Junction 2 (Pump) <<<<<
WSD 1.5 -3 Pump to Evap Pond
>>>>> Junction 7 (Valve) <<<<<
Valve at evap pond building just before check valve.
>>>>> Junction 8 (Reservoir) <<<<<

Discharge Pipe to Evap pond
Pipe input Table : . - ;
Pipe | Name | Pipe | Length | Length | Hydraulic | Hydraulic Friction Roughness | Roughness | Losses {K)
Defined Units | Diametor | Diam. Units | Data Set Units
-1 Pipe Yes 2 feet 1.676 inches| Standard] 4.999999E-06 feot (4]
2 . Pipe Yes 135 feet 1.676 inches| Standand 0.000005 feet (4
3 Pipe Yes 2 feet 1.676 inches! Standard 0.000005 feet 0
4 Pipe Yes 3 feet 1.278 inches| Standard 0.000005 feet 0.08
5 Pipe Yes 2 feet 1.676 inches| Standard 0.000005 |- fest 0
6 Pipe Yes{ 1100 foet! 3.063529 inches| Standard 0.000005 feet] 6.097459
7 Pipe Yes 41 feet 3.088 inches | Standard 0.000005 feet 2.40856
Pipe | laitial Flow | Initial Flow | Junctions Geometry Material Size Type Special
Units (Up.Down) Condition
1 1, 2| Cylindrical Pipe PVC| t-12inch SOR17 None
2 2,3] Cyitindrical Pipe PVC! 1-122inch SDR17 None
3 3,4| Cyiindrical Pipe PVC{ 1-1/2inch SDR17 None
4 4,5| Cylindrical Pipe PVC| 1-1/4inch] schedule 80 None
5 §,6| Cylindrical Pipe PVC| 1-122inch SDR17 None
6 6,7] Cylindrical Pipe] HOPE 3inch SDR 17 None
7 7,8] Cylindrical Pipe PVC Jinch| - SDAt7 None
Pipe Loas Table )
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AFT Fathom 5.0 input 2 0317/2002 05:09 P
CH2M HILL M
LCRS Low Flow Pump w/1.5" piping. Pump to Truck at Truck Load Pad. Pump WSD 1.5-3
Pipe | KTotal | Standard | Mitre | Smooth | Angle Ball | Butterfly | Cylinder | Gate | Globe | Plug | Poppet
Losses Bends | Bends | Bends | Valves | Valves | Valves | Valves | Valves | Valves | Valves | Valves
4 0.08
6 6.1 2(0.72) 1(0.2)] 1{4.0)
7 241 4(1.43)
Pipe | Three-way | Swing Check | Lift Check | Tilting Disc | Stop Check | Shamp-edged { Long | Contractions
Losses Valves Valves Valves | Check Valves Valves Orifice Orifice
4 .
6
7 1(0.9)
Pipe | Expansions | Entrances | Exits | Differential | Honeycomb | Screen | Tee | AddiLoss
Losses Flowmeter
4 2(0.08)
6 3(1.18
7 2 (0.08)
Change Table
Area Change Name Object Inlet Elevation | Database | Type Geometry | Angle Loss
Defined { Elevation Units Source Factor
4 Area Chany Yes 4925 feet Conical] Unspecified 60.{ 0.4376967
5 Area Change Yes 4925 feet Conicall Expansion] _ 60, 0.1751827
Pump Table
Pump | Name | Object Inlet Elevation | Initial Pressure | Initial Pressure | Database | Special Pump
Defined | Elevation Units Units Source | Condition Type
2 | Pump Yes 4882 feet : None| Pump Curve
Pump | Design Flow | Design Flow Current independent ' | Ind. Variable { Dependent | Dep. Variable | Pump Curve
Rate Rate Units _{ Configuration Variable Units Variable Units Congtant a
2 . Vol. Flow Rate gal/min] Head Loss feet 78.62441
Pump | Pump Curve | Pump Curve | Pump Curve | Pump Curve | Runout Flow | Runout Flow | Speed | Control |
Constant b Constantc Constantd Constant e Rate Rate Units Dischatge
2 -2.201383| - -0.3038763 0 0 10 gal/min 100
Pump Control Control When | Heat Added
Discharge Units | Exceeded Only To Fluld
2 0
Regorvoir Table
Reservoir | Name Object inlet Elevation | Initial Pressure | Initial Pressure | Database | Surface Surface
Defined | Elevation Units Units Source | Pressure | Pressure Units
1 Reservoir Yes 4883 {eet 1 atm
8 Reservoir Yes 4928 feet 1 atm
Reservoir | Balance Balance (Pipe #1) (Pipe #2) {Pipe #3) (Pipe #4) (Pipe #5) (Pipe #6) {Pipe #7)
Energy { Concentration { Kin, KOut | Kin, KOut | Kin,KOQut | Kin, KQut | Kin, KOut | Kin, KOut | KiIn KOut
1 No No {fno.o
8 No No {71 0,0 .
Reservoir | (Pipe #8) | (Pipe #9) | (Pipe #10) | (Pipe #11) | (Pipe #12) | (Pipe #13) | (Pipe #14) | (Pipe #15) | (Pipe #16)
Kin, KOut | Kin, KOut | Kin, KOut | Kin, KOut | Kin, KOut | Kin, KOut | Kin, KOut | Kin, KOut | Kin, K Out
1 ,
8
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AFT Fathom 5.0 Input @) ' 03/17/2002 05:09 PM
CH2M HILL : .
: LCRS Low Flow Pump wf1.5" piping. Pump to Truck at Truck Load Pad. Pump WSD 1.5-3

Reservoir | (Pipe #17) | (Pipe #18) | (Pipe #19) | (Pipe #20) | (Pipe #21) | (Pipe #22) | (Pipe #23) | (Pipe #24) | (Pipe #25)
Kin, KOut | Kin,KOut | Kin, KOut | Kin, KOut | Kin,KOut | Kin,KOut | Kin, KOut | Kin, KOut | K In, K Out

Reservoir | (Pipe #1) | (Pipe #2) | (Pipe #3) | (Pipe #4) | (Pipe #5) | (Pipe #6) | (Pipe #7) | (Pipe #8) | (Pipe #9) | (Pipe #10)
Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth

1 {P1)0
8 ) Pno
| Reservoir | (Pipe #11) | (Pipe #12) | (Pipe #13) | (Pipe #14) | (Pipe #15) | (Pipe #16) | (Pipe #17) | (Pipe #18) | (Pipe #19)
Depth Depth Depth Depth Depth Depth _Depth_ Depth Depth
1
8
Reservoir | (Pipe #20) | (Pipe #21) | (Pipe #22) | (Pipe #23) | (Pipe #24) | (Pipe #25) | Pipe Depth
Depth Depth Depth Depth Depth Depth Units
1 ) feet
feet
alve Table -
Valve | Name | Objoct {niet Elevation | Initial Pressure | Initial Pressure | Database | Special Exit Exit
Defined { Elevation Units Units Source | Condition | Valve | Pressure
3 Valve Yes 4925 foet None No
6 Valve Yes 4925 fest None No
7 Valve Yes 4929 feet ' None No
Valve Exit Restricted | Restricted Loss Loss | Independent { Ind. Variable | Dependent | Dep. Variable
Pressure Units Area Area Units Model Value Variable Units Variable Units
3 K Constant 0.7
6 K Constant 0.7
7 K Constant 0.7
Valve Loss Loss Loss Loss Loss
Constanta | Constantb | Constantc | Constantd | Constante
3
6
7

B-16




AFT Fathom 5.0 Output
CH2M HiLL

LCRS Low Flow Pump w/1.5" piping. Pump to Truck at Truck Load Pad. Pump WSD 1.5-3

M)

0317/2002

Title: LCRS Low Flow Pump w/1.5" piping. Pumgp to Truck at Truck Load Pad. Pump WSD 1.5-3

Analysis run on: 03/17/2002 5:09:13 PM

Application version: AFT Fathom Version 5.0 (2001.10.15)
Input File: WSimba\USERS\bthompsoMNEELWLCRS Low Flow run3 fth
Scenario: Base Scenario/LCRS Low Flow/LDRS AND SLDRS WSD 1.5-3L.CRS Low Flow WSD 1.5-3

Execution Time= 0.29 seconds

Total Number Of Head/Pressure Iterations= 0
Total Number Of Flow (terations=212 -
Total Number Of Temperature iterations= 0
Number Of Pipes=7

Number Of Junctions= 8

Matrix Method= Gaussian Elimination

Pressure/Head Tolerance= 0.0001 relative change
Flow Rate Tolerance=0.0001 relative change
Flow Relaxation= (Automatic)

Pressure Relaxation= {Automatic)

Constant Fluid Property Model

Fhdid Database: AFT Standard

Fluid: Water at 1 atm

Max Fluld Temperature Data=212 deg. F
Min Fluid Temperature Data= 32 deg. F
Temperature= 50 deg. F

Density= 62.41296 lbr/ft3

Viscosity= 3.1854 brvhr-ft

Vapor Pressure= 0.17056 psia

Vigcosity Model= Newtonian

Atmospheric Pressure= 1 atm

Gravitational Acceleration=1g

Turbulent Flow Above Reynolds Number= 4000
Laminar Flow Below Reynolds Number= 2300
Overall Delta Head = 45. feet

Ovaerall Friction Head Ltoss = 0.91 feet

Overall Detta Pressure = -20. psid .

Overall Frictional Pressure Loss = 0.39 psid

Total inflow= 7.4 gal/min

Total Outflow= 7.4 gal/min

Maximum Pressure is 35. psia at Junction 2 Outlet
Minimum Pressgure is 14. psia at.Junction 7 Outlet

Pump S

Jet Vol. Mass
Name Flow Flow opP DH
almin) | {ibvsec) | (psid) | (feet)

Efficiency
{Percent)

Speed
{Percent)

Overall
Power
{hp)

BEP
{galmin)

2 | Pump 74 1.0 20. 46.

100

0.086

N/A

% of

{Percent)

NPSHA
(feet)

NPSHR
{feet)

N/A

N/A

Valve Su

Name Type Flow Flow .
Vmin) | (tbnvsec)

bp OH Infet
(psid) | (teet) 1 (psia)

Valve
K State

3 Valve| REGULAR 74 1.0

5.4E03] 0.0125 16.

100

0.70{ Open

6 | Valve| REGULAR 74 1.0

5.4E03] 0.0125 16.

100

0.70] Open

7 Valvej REGULAR 74 10

4.8E-04] 00011 4.

0.70] Open

Pipe Qutput Table

B-17




AFT Fathom 5.0 Output
CH2M HILL

v4)

LCRS Low Flow Fiump w/1.5" piping. Pump to Truck at Truck Load Pad. Pump WSD 1.5-3

03/17/2002

Pipe | Vol P Static | P Static | Reynolds | Pipe Pipe HGL
Flow dH Max Min No. | Malerial | Length | Nominal | Outlet
(gaVmin) | (teet) | (psia) | (psia) (teet) Size | (feet)
1 7.4] 0.0078 15, 15.] 1.1E:04] PVC 20| 1-12inch| 4883
2 74| 05263 35, 16.] 1.1E+04] PVC| 1350| t1-12inch| 4928
3 74| 00078 16. 16| 11€+04| PVC 20| 1-12inch] 4928
4 7.4| 00466 16. 16.] 14E+04| PVC 3.0] 1-Vainch| 4928
5 74| 00078 16. 16.] 1.1E+04] PVC 20| 1-12inch| 4928
6 74| 02572 16. 14.| sse«03| HOPE! 11000 3inch| 4928
7 7.4] 00134 15. 14.] 57e+03] _PVC| 410 3inch| 4928
All Tabl
Jot Elevation | Vol. Flow HGL | ecL | P static | Pstatic | HGL | EGL
Name et | intoSystem | dH infet | tnlet [ In Out | Outiet | Outiet
- (feet) (gal/min) (foot) | (teet) | (leet) | (psia) | (psia) | (feet) | (feet)
1 Reservoir 4883 74| 0.0000] 4883] 4883 16.] 15| 4883| 4883
2 Pump 4882 00| -45.9100] 4883] 4883 15, 35.| 4929] 4929
3 Valve 4925 00| 00125] 4928] 4928 16. 16.] 4928] 4928
4 | AreaChange| 4925 00| 0.0078] 4928] 4928 16. 16.] 4928| 4928
5 | Area Change 4925 00| 00092] 4928 4928 16. 16.] 4928| 4928
6 Valve 4925 00| 00125] 4928] 4928 16. 16.] 4928] 4928
7 Valve 4929 00! o00011| 4s28| 4928 14, 14.] 4928] 4928
8 Reservoir 4928 74| 00000] 4928] 4928 15. 15.] 4928] 4928
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B-20

™
F WSD1.5 SurePump 695
/ 500 [T
400
u -
.
L
N
. 300
= s .
& n A N
g y
(@] P~
Py 2
T 200
TS T [
= X WS01.5-19
1
WSD1.5—-15
= S
100 ﬁ WSD1.5-11
- > ~ = WSD1.5-10
% - WSD1.5-8
1 s W -
wSD1.5-5
—— o)z
bYsts
)
: 1
0 1 2 3 4 5 6 7 8 9 10
CAPACITY (GPM)
—@—
06 5/8"
1" NPT
Q)
SINGLE PHASE THREE PHASE SHIPPING WEIGHT (LBS)
PUMP MODEL " (
MOTOR HP{ A (in) | B (in) [MOTOR HP| A (in) B (in) 19 g
WSD1.5-3 0.33 30.00 28.00 0.50 30.75 28.75 39.0 41.2
WSD1.5~5 0.33 31.75 29.75 0.50 32.25 30.25 41.0 43.2
WSD1.5-8 0.33 34.25 32.25 0.50 34.75 32.75 44.2 46.4
WSD1.5-10 | 0.50 36.50 34.50 0.50 36.50 34.50 48.5 48.5
WSD1.5-11 0.50 37.25 35.25 0.50 37.25 35.25 49.5 49.5
WSD1.5-15 0.75 41.75 39.75 0.75 41.75 39.75 56.0 56.0
WSD1.5-19 1.00 46.25 45.25 1.00 46.25 45.25 62.7 62.7
Manufacturer of Specialty Pumps, Controls and Sensors. 0571
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AFT Fathom 5.0 Input (1) Q3/17/2002 05:01 PM
CH2M HiLL ,
' LDRS Pump w/1.5" piping. Flow to Truck at Truck Load Pad. Pump WSD 1.5-3

Title: LDRS Pump w/1.5" piping. Flow to Truck at Truck Load Pad. Pump WSD 1.5-3

Number Of Pipes=7
Number Of Junctions= 8

Pressure/Hoad Tolerance= 0.0001 relative change
Fiow Rate Tolerance= 0.0001 relative change
Flow Retaxation= (Automatic)

Pressure Relaxation= {Automatic)

Constant Fluid Propesty Model

Fluid Database: AFT Standard

Fiuld: Water at 1 atm

Max Fluid Temperature Data= 212 deg. F

} Min Fluid Temperature Data= 32 deg. F
Temperature= 50 deg. F

Density= 62.41296 b3

Viscosity= 3.1854 brvhr-ft

Vapor Pressure= 0.17055 psia

Viscosity Model= Newtonian

Atmospheric Pressure= 1 atm

Gravitational Acceleration=1 g

Turbulent Flow Above Reyrnolds Number= 4000
Laminar Flow Below Reynolds Number= 2300

Pipe Input Table
Pipe | Name | Pipe | Length | Length | Hydraulic | Hydraulic | Fricion | Roughness | Roughness { Losses (K)
Defined Units | Diameter | Diam. Units | Data Set :Units
1 Pipe Yes 2 feet 1.676 inches| Standard]| 4.999399E-06 : feet 0
2 Pipe Yes 135 feet 1.676 inches| Standard| 4.999999E-06 feet 0
3 Pipe Yes 2 feet 1.676 inches| Standard 0.000005| © foet 0
4 Pipe Yes 3 feel 1.278 inches| Standard 0.000005 feet 0.08
5 Pipe Yes 2 feet 1.676 inches| Standard 0.000005 fest 0
6 Pipe Yes 1100 feet! 3.063529 inches| Standard 0.000005 feet! 6097459
7 Pipe Yes 41 feet 3.088 inches! Standard 0.000005 feet 2.40856
Pipe | Initial Flow | tnitial Flow | Junctions Geometry Material Size Type Special
Units {Up,Down) . Condition
1 1,2} Cylindrical Pipe PVC] 1-12inch SDR17 None
2 2,31 Cylindrical Pipe PVC] 1-12inch SDR17 None |
3 3,4] Cylindrical Pipe PVC| 1-12inch SOR17 None
4 4, 51 Cylindiical Pipe PVC] 1-1/4inch} schedule 80 None
5 5,6] Cyiindrical Pipe PVC| 1-12inch SDR17 None
6 6,7] Cylindrical Pipe| HDPE 3inch SDR 17 None
7 7.8] Cylindrical Pipe PVC dinch SDR17 None
Pipe | KTotal | Standard | Mitre | Smooth | Angle Bali ] Butterfly | Cylinder | Gate | Globe | Plug | Poppet
Losses Bends | Bonds | Bends | Valves | Valves | Valves | Valves | Valves | Valves | Valves | Valves
4 0.08
6 6.1 2(0.72) 1{0.2)] 1(4.0)
7 2.4 1 4(1.43)
Pipe | Three-way | Swing Check | Lift Check | Tilting Disc | Stop Check | Sharp-edged | Long | Contractions
Losses Valves Valves Valves | Check Valves Valves . Qrifice Ofxifice
4 .
p —
7 1{0.9)
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AFT Fathom 5.0 input @ 03/17/2002 05:0t PM
CH2M HILL :
LORS Pump w/1.5" piping. Flow to Truck at Truck Load Pad. Pump WSD 1.5-3

Pipe | Expansions | Entrances | Exits | Differential | Honeycomb | Screen Tee Add1Loss
Losses Flowmeter
4 - 2 (0.08)
6 3(1.18)
7 2 (0.08)
Area Change Table
Area Change Name Object Infet Elevation | Database | Type Geometrty | Angle Loss
Defined | Elevation Units Source : Factor
4 Area Change Yes 4925 feet Conical| Un ified 60.1 0.4376967
5 Area Change Yes 4925 feet . Conical| Expansion 60.{ 0.1751827
Table -
Pump | Name | Object Inlet Elevation | Initial Pressure | Initial Pressure | Database | Special Purnp
Defined | Elevation | Units Units Source | Condition Type
2 Pump Yes 4879 fest Nonel Pump Curve
Pump | Design Flow | Design Flow Current Independent | Ind. Variable | Dependent | Dep. Variable | Pump Curve
Rate Rate Units | Configuration Variable Units Variable Units Constant a
2 : Vol. Flow Rate _ Vmin| Head Loss fest 78.62441
Pump | Pump Curve | Pump Curve | Pump Curve | Pump Curve | Runout Flow | Runout Flow | Speed | Control
Constantb | Constantc | Constantd | Constant e Rate Rate Units : Discharge {-.. :
2 -2.201383]  -0.3038763 0 0 10 gal/min 100
Pump Control Controt When | Heat Added : e
Discharge Units | Exceeded Only To Fluid : it
2 0 :
Reservoir Table
Reservoir | Name | Object Inlet Elevation | Initial Pressure | Initial Pressure | Database | Surface Surface
Defined | Elevation Units Units Source | Pressure | Pressure Units
1 Reservoir Yes 4880 feet 1 atm
8 Reservoir Yes 4928 feet 1 atm
Reservoir | Balance Balance {Pipe 1) {Pipe #2) {Pipe #3) {Pipe #4) (Pipe #5) (Pipe #6) | (Pipe #7)
Energy | Concentration | Kin, KOut | Kin, KOut | Kin, KOut | Kin, KOut | Kin, KOut | Kin, KOQut | Kin, KOut
1 No No (PH0,0
No No (P71 0,0 .
Reservoir | (Fipe #8) | (Pipe #9) | (Pipe #10) { (Pipe #11) | (Pipe #12) | (Pipe #13) | (Pipe #14) | (Pipe #15) | (Pipe #16)
Kin, KQut | Kin, KOut | Kin,KOut | Kin, KOut | Kin, KOQut | Kin, KOut | Kin, KOut | Kin, KOut { Kin, K Out
1
8
Reservoir | (Pipe #17) | (Pipe #18) | (Pipe #19) | (Pipe #20) | (Pipe #21) | (Pipe #22) | (Pipe #23) | (Pipe #24) | (Pipe #25)
Kin,KOut | Kin,KOut | Kin, KQut | Kin,KOut | Kin, KOut | Kin, KOut | Kin, KOut | Kin, KOut | Kin, K Out
1
8
Reservoir | (Pipe #1) | (Pipe #2) | (Pipe #3) | (Pipe #4) | (Pipe #5) | (Pipe #6) | (Pipe #7) | (Pipe #8) | (Pipe #9) | (Pipe #10)
Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth
1 {r110
8 P730
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AFT Fathom 5.0 input %)) 03/17/2002 05:01 PM
CH2M HILL
LDRS Pump w/1.5" piping. Flow to Truck at Truck Load Pad. Pump WSD 1.5-3

Reservoir | (Pipe #11) | (Pipe #12) | (Pipe #13) | (Pipe #18) | (Pipe #15) | (Pipe #16) | (Pipe #17) | (Pipe #18) | (Pipe #19)
Depth Depth Depth Depth Depth __Depth Depth Dopth Depth
1 .
8
Reservoir | (Pipe #20) | (Pipe #21) | (Pipe #22) | (Pipe #23) | (Pipe #24) | (Pipe #25) | Pipe Depth
Depth Depth. Depth Depth Depth Depth Units
1 feet
8 feet
Valve Tablo
Valve | Name | Object Inlet Elevation | Initial Pressure | Initial Pressure | Database { Special Exit Exit
Defined | Elevation Units Units Souwrce | Condition | Valve | Pressure
3 Valve Yes 4925 feet None No
6 Valve Yes 4925 feet None No
7 Valve Yes 4929 feet None No
Valve Exit Restricted | Restricted toss toss | independent | ind. Variable | Dependent | Dep. Variable
Pressure Units Area Area Units Model Value Variable Units Variable Units
3 K Constant 0.7
6 K Constant 0.7
7 K Constant 0.7
Valve Loss Loss Loss Loss Loss
Constanta | Constantb | Constantc | Constantd | Constant e
3
6
7
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AFT Fathom 5.0 Qutput
CH2M HiLL

M
LDRS Pump w/1.5" piping. Flow to Truck at Truck Load Pad. Pump WSD 1.5-3

03/17/2002

Title: LDRS Pump w/1.5" piping. Flow to Truck at Truck Load Pad. Pump WSD 1.5-3

Analysis run on: 03/17/2002 5:02:06 PM

Application version: AFT Fathom Version 5.0 (2001.10.15)
Input File: \SimbaWSERS\bthompso\INEELVW.CRS Low Flow run3.fth
Scenario: Base Scenario/LCRS Low Flow/LDRS AND SLORS WSD 1.5-3

Execution Time= 0.36 seconds

Total Number Of Head/Pressure Herations=0
Total Number Of Flow lterations= 232

Total Number Of Temperature lterations=0
Number Ot Pipes=7

Number Of Junctions= 8

Matrix Msthod= Gaussian Elimination

Pressure/Head Tolerance= 0.0001 relative change
Flow Rate Tolerance= 0.0001 relative change
Flow Relaxation= (Automatic)

Pressure Relaxation= {Automatic)

Constant Fluid Property Model

Fluld Database: AFT Standard

Fluid: Water at 1 atm

Max Fluid Temperature Data= 212 deg. F
Min Fluld Temperature Data= 32 deg. F
Temperature= 50 deg. F

Denslty= 62.41296 bmvit3

Viscosity= 3.1854 lom/hr-ft

Vapor Pressure= 0.17055 psia

Viscosity Model= Newtonian -

Atmospheric Pressure= 1 atm

Gravitational Acceleration= 1 g

Tucbulent Flow Abave Reynolds Numbec= 4000
Laminar Flow Below Reynokds Number= 2300
Overafl Delta Hoad = 48. feet

Overall Friction Head Loss = 0.82 feet

Overall Detta Pressure = -21. paid

Overall Frictional Pressure Loss = 0.35 psid

Total Inflow= 6.9 gal/min

Total OQutflow= 6.9 gal/min

Maximum Pressure is 36. psia at Junction 2 Outlet
Minimum Pressure is 14. psia at Junction 7 Outlet

Pump

Jot Vol. Mass
Name Flow Flow DP DH

Efficlency
{Percent)

{Percent)

Speed

Power
(hp)

BEP
Umin)

% of
BEP

{Percent)

NPSHA
(feet)

NPSHR
{teet)

(gal/min) | (loisec) | (psid) | (feet)

100

100

0.085

N/A

N/A

N/A

Valve Vol. Mass
Name Type Flow Flow
{galimin) | (bm/sec)

op

(psid) {feet)

OH

Inlet

{psia)

Cv

Valive
State

3 | vave] REGULAR 69 0.96

4.8E-03] 001103

16.§ 100

0.70

Open

6 | Valve| REGULAR 6.9 0.96

4.8E-03{ 0.01103

16.] 100

0.70

Open

7 _{ Valve] REGULAR 69 0.96

4.3E-04] 0.00099

14.} 335

0.70

Open
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AFT Fathom 5.0 Qutput ' 2

03/17/2002
CH2M HILL
LORS Pump w/1.5" piping. Flow to Truck at Truck Load Pad. Pump WSD 1.5-3

Pipe | Vol P Static | P Static | Reynolds | Pipe Pipe | HGL
Fow dH Max Min No. | Material | Length | Nominal | Outlet

(gaVmin) | (feet) | (psia) | (psia) (feet) Size | (feet)
1 6.9] 0.0070 15. 15.| 99E+03] PVC 2.0] 1-12inch| 4880
2 69| 04725 386. 16.] 996+03] Pvc| 135.0] 1-12inch| 4928
3 69| 0.0070 16. 16.] 99E:03] pvC 20| 1-12inch| 4928
4 69| 00417 16. 16.] 1.36:04] PVC 30| 1-14inch] 4928
5 6.9] 0.0070 16. 16.] 99E:03] PVC 20 1-12inch| 4928
6 69| 02310 16. 14| 54E403] HDPE| 11000 3inch| 4928
7 69| 00120 15. 14.] s4e+03]  pvcl 410 3inch| 4928

All dunction Table

Jot Elevation | Vol. Flow HGL | EGL | P Static | P Static | HGL | EGL
Name Inlet into System dH inlet | Inlet In Out Outiet | Outlet

. (feet) {gal/min) {feet) {feet) | (feat) | (psia) {psia) | (feef) | (feet)

1 Reservoir 4880 68| 0.00000{ 48801 4880 15. 15.{ 4880[ 4880
2 Pump 4879 0.0] -48.81629{ 4880] 4880 15. 36.| 4929| 4929
3 Valve 4925 0.0 0.01103) 4928| 4928 16. J16.| 4928] 4928
4 | AreaChange 4925 00] 000690 4928]| 4928 16. 16.]  4928| 4928
5 | Area Change 4925 0.0 0.00816] 4928] 4928 16. 16.] 4928] 4928
6 Valve 4925 0.0 0.01103] 4928 4928 16. 16.] 4928] 4928
7 Valve 4929 00] 0.00099] 4928| 4928 14. 14.] 4928| 4928
8 Reservoir 4928 -6.9 0.00000] 4928| 4928 15. 15.]  4928) 4928
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EPG WSD1.5-3

= ;\m
g % —~
3 \E\
©
o
£ 20

0

0 2 4 6 8 10
Volumetric Flow Rate (gal/min)

unction Name: Pump
unction Type: Pump

‘quation:
H=a +bQ +cQ"2 + dQ\3 + sQ

sonstants for pump curve:

= 78.62441
=-2.201383

+ =-0.3038763
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EPG WSD 1.5-3
\

\‘. / dH
TN

Head (feet)

0 2 4 6 8 10
Volumetric Flow Rate (gal/min)

unction Name: Pump

unction Type: Pump

quation:
H=a+bQ+cQ'2 +dQ3 + 6Q4
‘onstants for pump curve:

= 78.62441

A
=-2.201383
=-0.3038763
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' ™
FF WSD1.5 SurePump 695
/ 500
-
400 $
- .
hN
300
~~ h
o X
(V%] -
L
N
Q [y
= T
T 200 - THS
u ]
s WSD1.5-19
Pouy
= N WSD1.5-15
- »
100 = ] wso1.5-11
- = Ws01.5~-10
% - WSD1.5-8
= T wsD1.5-5
19,27
D1.5~-3
]
' M |
0 1 2 3 4 5 6 7 8 9 10
CAPACITY (GPM)
O
¥6 5/8"
1" NPT
' ®
SINGLE PHASE THREE PHASE SHIPPING WEIGHT (LBS)
PUMP MODEL - "
| MOTOR HP| A (in) B (in) [MOTOR HP| A (in) B (in) 19 30
| wspis-3 0.33 30.00 28.00 0.50 30.75 28.75 39.0 41.2
WSD1.5-5 0.33 31.75 29.75 0.50 32.25 30.25 41.0 43.2
WSD1.5-8 0.33 34.25 32.25 0.50 34.75 32.75 44.2 46.4
WSD1.5-10 0.50 36.50 34.50 0.50 36.50 34.50 48.5 48.5
WSD1.5-11 0.50 3725 | 3525 0.50 37.25 35.25 49.5 49.5
WSD1.5-15 0.75 41.75 39.75 0.75 41.75 39.75 56.0 '56.0
WSD1.5-19 1.00 46.25 45,25 1.00 46.25 45.25 62.7 62.7
Manufacturer of Specially Pumps, Controls and Sensors. 0571
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{ AFT Fathom 5.0 nput V)]
CH2M HILL

LDRS EVAP Pond Purmp fiow to Truck at Truck Load Pad

03/17/2002 12:09 PM

Tite: LORS EVAP Pond Puimp flow to Truck at Truck Load Pad

Number Of Pipes=5
Number Of Junctions=6

PressureHead Tolerance= 0.0001 relative change
Flow Rate Tolerance=0.0001 relative change
Flow Relaxation= (Automatic)

Pressure Relaxation= {Automatic)

1 Constant Fluid Property Model

Fluld Database: AFT Standard

Fluld: Water at 1 atm

Max Fluld Temperature Data= 212 deg. F
Min Fluid Temperature Data= 32 deg. F
Temperature= 50 deg. F

Density= 62.41296 lbawft3

Viscosity= 3.1854 tbivhr-fit

Vapor Pressure= 0.17055 psia

Viscosity Model= Newtonlan

Atmospheric Pressure= 1 atm

Gravitational Acceleration=1g

Turbulent Flow Above Reynolds Number= 4000
Laminar Flow Below Reynolds Number= 2300

PIPES
>>>>> Pipe 1 (Pipe) <<<<<

PVC virtually same roughness as HOPE pipe, typ all HOPE pipe specificed as HOPE.

>>>>> Pipe 3 (Pipe) <<<<<

3" PVC piping on wall, to truck load

>>>>> Pips 4 (Pipe) <<<<<

3* HDPE 1o truck load pad

JUNCTIONS =====—=========

>>>>> Junction 1 (LORS Sump Pump Reservoir Level) <<<<<
4919 low point elevation over liner. Assume 1' head over pump, approx. 4918 elev.
>>>>> Junction 2 (LDRS Evap Pond Pump) <<<<<

1 WSD2-2/1 Pump to truck load

>>>>> Junction 4 (Area Change) <<<<<

Transition from 3 PVC to 3" HOPE 1o truck load

>>>>> Junction 5 {Area Change) <<<<<

Transition from 4° HOPE (o flex hose to truck

>>>>> Junction 6 (Tanker Truck Resarvoir Level) <<<<<
Tanker truck. Assume 6 fest above truck load pad

Pipe nout Table -
Pipe Name Pipe { Length | Length | Hydraulic } Hydraulic Friclion | Roughness
Detined Units | Diameter | Diam. Units | Data Set
1 Pipe Yes 2 feet 3.088 inches{ Standard 0.000005
2 Pipe from LORS Pump to Crest Pad Bidg Yes 9N feet 1.676 inches| Standard 0.000005
3 Pipe Yes 5 feet 239 inches! Standard 0.000005
4 Pipe Yes 35 feet]| 3.063529 inches| Standard 0.000005
5 Pipe Yes 6 feet] 3.938824 inches| Standard 0.000005
Pipe | Roughness | Losses (K) | Junctions Geometry . Material Size Type
Units {Up,Down}
1 feet 0 1, 21 Cylindrical Pipe pvC 3inch SDR17
2 {eet 3.66736 2,31 Cylindrical Pipe PVC| 1-12inch SDR17
3 foet 1.46 38,41 Cindrical Pipe PVC 3inch| schedule 80
4 feet] 1.600195 4, 5] Cylinddcal Pipe] HDPE 3inch SDR 17
s feet| 06624474 5,61 Cylindrical Pipe HOPE 4 inch SDR {7
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AFT Fathom 5.0 input 2 031772002 12:09 PM
CH2M HILL

LDRS EVAP Pond Pump tiow to Truck at Truck Load Pad

Table
K Total | Standard | Mitre | Smooth | Angle Bafl Butterfly | Cylinder | Gate | Giobe { Piug | Poppet
Bends { Bends { Bends | Valves | Valves | Valves | Valves } Valves ]| Valves : Valves | Valves
3.67 3(1.22) 2(0.42)
1.16 140.02
16 5(1.6)
0.68 2 (0.68)
Three-way | Swing Check | Lift Check { Tuting Disc | Stop Check | Sharp-edged | Long | Contractions
Valves Valves Valves Check Valves Valves Orifice Orifice
1 {2.03)

TR

Expansions | Entrances ) Exits | Differential | Honeycomb | Screen | Tee | Addliloss
Flowmeter
2(1.14)
Area Change Table
Area Change Name Object Inlet Elevation | Type Geometry {-Angle Loss
- Defined | Elevation Units Faclor
3 Area Change Yes 4928 feet! Conical{ Expansion! - 60.| 0.4435503
4 Area Change Yes 4925 feet| Conical{ Expansion 60.1 00107971
5 Area Change Yes 4927.5 feet] Conical| Expansion 60.] 0.156074
P Table
Pump Name Object inlet Elevation | Initial Pressure | initial Pressure | Database | Special
: Defined | Elevation Units Units Source | Condition
2 LDRS Evap Pond Pump Yes 4917 feet _None
Pump Pump Design Fiow | Design Flow Current independent | Ind. Variable | Dependent | Dep. Variable
Type Rate Rate Units | Configuration Variable Units Vatiable Units
2 Pump Curve Vol. Fiow Rate __gaVmin|{ Head Loss feet
Pump | Pump Curve | Pump Curve | Pump Curve | Pump Curve | Pump Curve | Runout Flow | Runout Flow | Speed
Constanta | Constantb Constantc Constantd Constant Rate Rate Units
2 28.80709! -0.8856563] -4.218518E-02 0 0] - 100
Pump Control Controt Controf When | Heat Added
Discharge | Discharge Units | Exceeded Only | To Fluid
2 0
le
Reservoi Name Object | Inlet | Elevation | Initial Pressure | tnitial Pressure | Database
Defined | Elevation Units Units Source
1 1LDRS Sump Pump Reservoir Level Yes 4918 fest
6 Tanker Truck Reservoir Level Yes 4928 feet

Reservoir | Surface Surface | Balance Balance (Pipe#1) | (Pipe#2) | (Pipe#3) | (Pipe #4)
Pressure | Pressure Units | Energy | Concentration { K in, KOut § Kin, KOut | Kin, KQut | K in, K Qut

1 1 atm Noj No {P1)0,0

6 1 atm No No| {P5)0,0
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! AFT Fathom 5.0 Input ) 03/17/2002 12:09 PM
CH2M HILL
LDRS EVAP Pond Pum How to Truck at Truck Load Pad
Reservoir | (Pipe ¥5) (Pipo #8) | (Pipe #7) | (Pipe#8) | (Pipe #9) | (Pipe#10) | (Pipe #11) {Pipe #12) | (Pipe #13)
ki, Kout ] Kin KOut | Kin K0ut | Kin, KOut | Kin K Out | Kin, KOut | Kin, KO | Kin, KOut | Kin, K Out
1
6
Resarvok | (Pipe $14) | (Pipe #15) | (Pipe #16) | (Pipe #17) | (Pipe #18) | (Pipe #18) | (Pipe #20) | (Pipe #21) | (Pipe #22)
Kin, KOut | Kin, KOut | Kin, KOut { Kin, KOut | Kin, KOut | Kin, KOut | Kin, KOut | Kin, KOut | Kin, K Out
1 : .
6 -
Reservoir | (Pipe #23) | (Pipe #24) | (Pipe #25) | {Pipe #1) | (Pipe #2) | (Pipe #3) | (Pipe #4) | (Plpe #5) | (Pipe #6) | (Pipe #7)
Kin, KOut | Kin,KOut { Kin,KOut | Depth | Depth | ODepth | Depth | Depth | Depth | Depth
3 ) {P1Ho
6 (F5) 0
Reservolr | (Pipe #8) | (Pipe #9) | (Pipe #10) | (Pipe #11) | (Pipe #12) | (Pipe 113) | (Pipe #14) | (Pipe #15) | (Pipe #16)
Depth | Depth | Depth | Depth | Depth | Depth | Depth | Depth |
: ,
6
Reservoir | (Pipe #17) | (Pipe #18) | (Pipe #19) | (Pipe #20) | (Pipe #21) | (Pipe #22) | (Pipe #23) | (Pipe #24} | (Pipe #25)
Depth Depth | Depth | Depth | Depth | Depth | Depth | Depth | Depth
1 ' .
6
Reservoir | Pipe Depth
, Units
1 fest
6 feet
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AFT Fathom 5.0 Output {1
CH2M HLL

LDRS EVAP Pond Pump flow to Truck at Truck Load Pad

03/16/2002

" Pump Summary

Title: LDAS EVAP Pond Pump flow to Truck at Truck Load Pad
Analysis run on: 03/16/2002 7:45:01 PM

ion version: AFT Fathom Version 5.0 (2001.10.15)
Input File: \Simba\Users\hthompsoUNEEUEvap Pond LDRS tth
Scenario: Base Scenario/WSD2-2-1 Pump

Execution Time= 0.36 seconds

Total Number Of Head/Pressure lterations= 0
Total Number Of Rlaw lerations= 106

Total Number Of Temperature {terations=0
Number Of Pipes=5

Number Of Junctions= 6

Matrix Method= Gaussian Elimination

Pressureftead Tolerance=0.0001 ralative change
Flow Rate Tolerance= 0.0001 refative change
Flow Relaxation= {Automatic)

Pressure Relaxation= (Automatic)

Constant Fluld Property Model

Fhuid Database: AFT Standard

Fhid: Water at 1 atm

Max Fluid Temperature Data= 212 deg. ¥
Min Fluid Temperature Data= 32 deg. F
Temperature= 50 deg. F

Density= 62.41296 Ibm/ft3

Viscosity= 3.1854 hmvhr-ft

Vapor Pressure= 0.17055 psia

Viscosity Model= Newtonian

Atmospheric Pressure= 1 atm

Gravitational Acceleration= 1 g

Turbulent Flow Above Reynolds Number= 4000
Laminar Flow Below Reynolds Number= 2300
Overall Delta Head = 10. feet

Overall Friction Head Loss = 1.1 feet

Overall Delta Pressure = -4.8 psid

Overall Frictional Pressure Loss = 0.50 psid
Total Inflow= 12. gal/min

{ Tota! Outflow= 12. gat/min

Maximum Pressure is 20. psia at Junction 2 Qutlet
Minimum Pressure is 15. psia at Junction § Qutlet

Jot Vol. Mass
Name Flow Flow DP DH
{galimin) { {bom/sec) | (psid) { (feet)

Overall

Efficiency | Speed
{Percent) { {Percent}

Overall
Power

2 | LDRS Evap Pond Pump 12. 1.7 48 11

100 100§ 0035

thp) { (gatimin)

BEP

% of
BEP
(Percent}

N/A

N/A

NPSHA | NPSHR
{fesl) {teet)

2 35. N/A

(8] Table

Pipe | Vol. P Static | P Static | Reynolds | Pipe
Flow dH Max Min No. Material
{galmin) | (feety | {psia) | (psia)

Pipe
Length | Nominal
{feet Size

HGL
Qutlet
foet)

12.] 0.0011 15. 15.] 9.7E+03 PVC

20 3inch

4918

12.} 1.0812 20. 15.] 1.8E+04 PVC

91.0] 1-12inch

12.] 0.0103 18. 15.1 1.0E:04 PVC

5.0 Jinch

4928

B (G [N e

12.] 0.0270 _16. 15 98E+03] HOPE

350 Jinch

B-35




AFT Fathom 5.0 Output @ 03/16/2002
CH2M HILL
LDRS EVAP Pond Pump flow to Truck at Truck Load Pad
Pipe | Vol. P Static | P Static | Reynolds | Pipe Pipe | HGL
flow | o4 | Max | Min No. | Material | Length | Nominal | Outlet
(gaVmin) | (teet) | (psia}) | (psia) (feet) | Size | (feet)
5 12.| 00030 15. 15.] 76E+03] HOPE| 60|  4inch| 4928
Al Junction Table
Jot Elevation | Vol. Flow HGL | EGL | P Static | P Static | HGL
Name tnlet | lntoSystem | dH et | it { ouwt | Outiet
- {toet) (gaVmin) (feet) (lect) | (teot) { (psia) { (psia)} | {teet)
1 | LDRS Sump Pump Reservairlevel] 4918 12.] _ 0000000] 4918] 4918 15 15.] 4918
2 LDRS Evap Pond Pump| 4917 0.| -11.146123| 4918] 4918 15, 20] 4929
3 Area 4928 0.l oooo776| 4928] 4oes 15, 15.| 4908
4 AreaChange| 4925 0.l oooove2| a928] 4928 16. 16.[ 4908
5 Area Change 4928 0. _o0ooo718] 4928] aszs 15, 15.| 4928
6 - Tanker Truck Reservair Level|] 4928 2.0 _0.000000] 4928] as28 15, 15.] 4928
st | EGL
Outiet
(teot)
1 | 4918
2 | a9
3 | 4928
4 @
5 | 4928
6 | a9
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EPG WSD2-1/1 PUMP

/

2 T~
\\
\

1 _ : <

Head Rise (feet)
&»

0 5 10 15
Volumetric Flow Rate (gal/min)

Junction Name: LDRS Evap Pond Pump
Junction Type: Pump

Equation:

dH = a +bQ + cOM2 + 43 + 6QN S

Constants for pump curve:

A = 28.80709 a- o

B =-0.8856563
C =-4.218518€-02
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.

Pump Curve vs. System' Curve Evap Pond to Truck Load. WSD2-2/1 Pump

T~

\ / Pump Curve

T~

g \
2
3 o S
x \
10 \
5 / System Curve
0
0 s 10 15
Volumetric Flow Rate (gal/min)
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™
WSD2 SurePump 596
300
-
Sann
-
e o
) -
— =
- -—
200 et b .
[FY]
£ === JIITS
B N
a I~ T AN
5 =~ *& N -
X ™~ .
- n N \\\
-—— \‘ v‘
I~ S N \\
-
100 = BTN
N WSD2-10
= - NN wspz-9
wsD2-8
T T TR RDN Weni-e
g -
] DI wspz-s
Pt wSD2-4
| ] wSD2-3
30,0 T < wsp2-2
i H T4 wsD2-2/1
25, 2 19,17
0 3 4 6 8, 10 12 "7 14
/
CAPACITY (GPM)
I ®
06 5/8"
1 1/4'NPT
@
SINGLE PHASE THREE PHASE SHIPPING WEIGHT (LBS)
PUMP MODEL " - "
MOTOR HP{ A (in) 8 (in) [MOTOR HP| A (in) 8 (in) 19 30
p| wsb2-2/1 0.33 29.25 27.25 0.50 29.75 27.75 38.1 40.3
' wSD2-2 0.33 29.25 27.25 | 0.50 29.75 27.75 38.1 40.3
wSD2-3 0.33 30.00 28.00 0.50 30.75 28.75 39.0 41.2
wSsD2—4 0.33 31.00 29.00 0.50 31.50 29.50 40.0 42.2
wsD2-5 0.33 31.75 29.75 0.50 32.25 30.25 41.0 43.2
wSD2—-6 0.50 33.25 31.25 0.50 33.25 31.25 44.3 44.3
wSD2-7 0.50 34.00 3200 | o0.50 34.00 32.00 45.3 45.3
wWSD2-8 0.50 34.75 - 32.75 0.50 34.75 32.75 46.4 46.4
wsD2-9 0.75 36.75 34.75 0.75 36.75 34.75 49.2 49.2
WSD2-10 0.75 37.50 35.50 0.75 37.50 35.50 50.2 50.2
SEE 0572-2 FOR HIGH HEAD MODELS.
Manufacturer of Specialty Pumps, Controls and Sensors. 0572—1
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AFT Fathom 5.0 Input (1) 03/168/2002 01:28 PM
CH2M HILL
EVAP Pond Transfer Pump flow to Truck at Truck Load Pad

1 Tite: EVAP Pond Transfer Pump flow to Truck at Truck Load Pad

Number Of Pipes=5
Number Of Junctions=6

Pressure/Head Tolerance= 0.0001 relative change
Flow Rate Tolerance= 0.0001 relative change
Flow Relaxation= (Automatic)

Pressure Relaxation= (Automatic)

Constant Fluid Property Model

Fluid Database: AFT Standard

Fluld: Water at 1 atm

Max Fluid Temperature Data= 212 dag. F

Min Fluid Temperature Data= 32 deg. F -
Temperature= 50 deg. F

Density=: 62.41296 fbnvit3

Viscosity= 3.1854 lbrvhr-ft

Vapor Pressure= 0.17055 psia

Viscosity Model= Newtonlan

Atmospheric Pressure= 1 atm

Gravitational Acceleration=1 g

Turbulent Flow Above Reynolds Number= 4000
Laminar Flow Below Reynolds Number= 2300

PIPES
>>>>> Pipe 1 (Pipe) <<<<<
PVC virtually same roughness as HDPE pipe, typ alt HDPE pipe specificed as HDPE.
>>>>> Pipe 3 (Pipe) <<<<<
3" PVC piping on watl, to truck load
>>>>> Pipe 4 (Pipe) <<<<<
3° HDPE 1o truck load pad
s=ssss==s==—==== JUNCTIONS =—
>>>>> Junction 1 (Transfer Pump Reservoir level) <<<<<
4919 low point elevation over liner. Assume 1‘ head aver pump, approx. 4920 elev.
>>3>> Junction 2 (Transfer Pump) <<<<<
Transfer Pump to truck load
| >>>>>Junction 4 (Area Change) <<<<<

} Transition from 3* PVC to 3* HDPE to truck load

>>>>> Junction 5 (Area Change) <<<<<

Transition from 4* HDPE to flex hose to truck

>>>>> Junction 6 (Tanker Truck Reservoir Level) <<<<<
Tanker truck. Assume 6 feet above truck load pad

Pipe Input Tablo
Pipe Name Pipe | Length | Length | Hydraulic | Hydraulic Friction | Roughness
Defined Units | Diameter | Diam. Units { Data Set |
1 Pipe Yes 2 feet 3.088 inches| Standard 0.000005
2 Transfer Pump to Crest Pad Bullding Yes 91 feet] 3.063529|  inches} Standard 0.000005
3 Pipe Yes 5 feet 29 inches| Standard 0.000005
4 Pipe Yes 35 feet| 3.063529 inches| Standard 0.000005
5 Pipe Yes 6 feet| 3.938824 inches| Standard 0.000005
Pipe | Roughness | Losses (K) | Junctions Geometry Material | Size Type
Units : {Up,Down)
1 feet 0 1,2{ Cylindrical Pipe PVC| 3inch SDR17
2 feet| 3.289835 2,3} Cyindrical Pipe HDPE| 3inch SDR 17
3 feet 1.16 3, 4] Cylindrical Pipe PVC| 3inch| schedule 80
4 feet! 1.600195 4,5 Cylindrical Pipe HDPE] 3inch SDR 17
5 feet| 0.6824471 5,6{ Cylindrical Pipe HDPE] 4inch SDR 17
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AFT Fathom 5.0 Input A2) 03/18/2002 01:28 PM

CH2M HILL
EVAP Pond Transter Pump flow to Truck at Truck Load Pad
Pipe Loss Table
Pipe | KTotal | Standard | Mire | Smooth | Angle | Ball | Butterfly | Cylinder | Gate | Giobe | Plug | Poppet
Losses Bends | Bends | Bends | Valves | Valves | Valves | Valves | Valves | Valves | Valves | Valves
2 3.29 3 (1.08) 2(0.42)
3 1.16 : 1 {0.02)
4 1.6 5(1.6) :
5 0.68 2 (0.68)
Pipe | Three-way | Swing Check | LiftCheck | Tilting Disc | Stop Check | Sharp-edged | Long | Contractions
Losses Valves Valves Valves Check Valves Valves Orifice Orifice
2 1(1.79)
3
4
S
Pipe | Expansions | Entrances | Exits | Differential | Honeycomb | Screen Tee Addt Loss
Losses Flowmeter
2 .
3 2(1.14)
4
5
Area Change Table
Area Change Name Object Inlet Elevation | Type Geometry | Angle Loss
Defined | Elevation Units Factor
3 Area Change Yes 4928 feet| Conical| Unspecified 60.1 4.575139€E-02
4 Area Change Yes 4925 feet| Conical] Expansion 60. 0.0107971
5 Area Change Yes 4927.5 feet] Conical] Expansion 60. 0.156074
Pump Table . . .
Pump Name Object Inlet Elevation | Initial Pressure | fnitial Pressure | Database | Special Pump
Defined | Elevation | Units ~_ Units Source | Condition Type
2 | Transter Pump Yes 4919 feet . None| Pump Cwve
Pump | Design Flow | Design Flow Current Independent | Ind. Variable | Dependent | Dep. Variable | Pump Curve
Rate Rate Units | Configuration Variable Units Variable Units Constant a
2 Vol. Fiow Rate galmin| Head Loss . feet 54.22766
Pump | Pump Curve Pump Curve | Pump Curve | Pump Curve | Runout Flow { Runout Flow | Speed | Control
Constantb Constant ¢ Constantd | Constante Rate Rate Units Discharge |
2 -6.86945E-03| -2.637844E-03 0 0 100
Pump Control Control When | Heat Added
Discharge Units | Exceeded Only To Fluid
2 0
MI#L
Reservoir Name Object Inlet Elevation { Initial Pressure | Initial Pressure | Database
Defined | Elevation | Units Units Source
1 Transter Pump Reservoir level Yes 4920 feet
6 Tanker Truck Reservoir Level Yes 4928 feet
Reservoir | Surface Surface Balance Balance {Pipe #1) (Pipe #2) (Pipe #3) | (Pipe #4)
Pressure | Pressure Units | Enel Concentration { Kin, KOut | Kin, K Out | Kin, KOut | Kin, KOut
1 1 atm No " No P1)0,0
6 1 atm No No|  (P5)10,0
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AFT Fathom 5.0 input @) 03/18/2002 01:28 PM

CH2M HILL .
EVAP Pond Transfer Pump flow to Truck at Truck Load Pad

Reservoir | (Pipe #5) {Pipe #6) (Pipo #7) { (Pipe #8) (Pipe #9) | (Pipe #10) | (Pipe #11) | (Pipe #12) | (Pipe #13)
Kin, KOut | Kin, KOut | Kin, KOQut | Kin, KQut | Kin,KOQut | Kin, KOut | Kin, KOut | Kin, KOut | Kin, KOut

Reservoir | (Pipe #14) | (Pipe #15) | (Pipe #16) | (Pipe #17) | (Pipe #18) | (Pipe #19) | (Pipe #20) | (Pipe #21) | (Pipe #22)
Kin, KOut | Kin, KOut { Kin, KOut | Kin, KOut | Kin,KOut | Kin, KOut | Kin, KQut | Kin, KOut | Kin, K Out

Reservoir | (Pipe #23) | (Pipe #24) { (Pipe #25) | (Pipe #1) | (Pipe #2) | (Pipe #3) | (Pipe #4) | (Pipe #5) | (Pipe #6) | (Pipe #7)
Kin,KOut | Kin,KOut | Kin,KOut| Depth | Depth | Depth | Depth | Depth | Depth | Depth

1 P10
6 Psrol .

Reservoir | (Pipe #8) | (Pipe #9) | (Pipe #10) | (Pipe #11) | (Pipe #12) | (Pipe #13) | (Pipe #14) | (Pipe #15) | (Pipe #16)
Depth Depth Depth Depth Depth Depth Depth Depth Depth

Reservoir | (Pipe #17) | (Pipe #18) | (Pipe #19) | (Pipe #20) } (Pipe #21) | (Pipe #22) | (Pipe #23) { (Pipe #24) { (Pipe #25)
Deph | Depth | Depth | Deph | Depth | Depth | Depth | Deph | Depth

6
Reservoir | Pipe Depth
Units
1 feet
feet
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AFT Fathom 5.0 Output
CHZM HILL

W

EVAP Pond Transfer Pump flow to Truck at Truck Load Pad

03/18/2002

Title: EVAP Pond Transfer Pump flow o Tm;:k at Truck Load Pad

Analysis run on: 03/18/2002 1:28:55 PM

version: AFT Fathom Version 5.0 (2001.10.15)
Input File: \SimbalWsers\bthompsoUINEEL\Evap Pand LDRS. fth

Scenario: Base Scenario/Transfer Pump

Execution Time= 0.11 seconds

Total Number Of Head/Pressure lterations=0
Total Number Of Flow terations= 5

Total Number Of Temperature lterations= 0
Number Of Pipes=5

Number Of Junctions= 6

Matrix Method== Gaussian Elimination

Pressure/Haad Tolerance= 0.0001 relative change
Flow Rate Tolerance= 0.0001 relative change
Flow Relaxation= (Autornatic)

Pressure Relaxation= (Automatic)

Constant Fluid Property Model

Fluld Database: AFT Standard

Fluld: Water at 1 atm

Max Fluid Temperature Data=212deg. F
Min Fiuid Temperature Data= 32 deg. F

Viscosity= 3.1854 bmhr-ft
Vapor Pressure= 0.17055 psia
Viscosity Modei= Newtonian

Atmospheric Pressure= 1 atm

Gravitational Acceleration=1 g

Turbulent Flow Above Reynolds Number= 4000
Laminar Flow Below Reynolds Number= 2300
Overall Delta Head = 8.0 feet

Overall Friction Head Loss = 7.1 feet

Overall Delta Pressure = -6.6 psid

Overall Frictional Pressure Loss = 3.1 psid

Total inflow= 120 gal/min

Total Qutilow= 120 gaVmin

Maximum Pressure is 21. psia at Junction 2 Outlet
Minimum Pressure is 15. psia at Junction 6 Outlet

Pump Summary
Jet Vol. Mass Overall Overall % of
Name Flow Flow DP | DH | Efficlency | Speed | Power | BEP BEP | NPSHA
(galimin) | (bevsec) | (psid) | (feet) | (Percent) | (Percent) { (hp) | (galmin) | {Percent) | (feet) |
2 | Yranster Pump 120 17.] 66} 1s. 100 100] 048 N/A N/A 34,
Jet
NPSHR
{fee)
2 N/A
1 T .
Pipe | Vol P Static | P Static | Reynolds | Pipe ‘ Pipe HGL
Flow dH Max Min No. Materiat | Length { Nominal | Outlet
(galmin) | (teet) | (psia) {psia) {feet) Size (feet)
1 120] 0.059 15. 15.] 94E:+04 PVC 20! 3inch] 4920
2 120] 4.194 21. 16.] 94E+04] HDPE| 91.0] 3inch] 4930
3 120| 0.816 17. 16.] 1.0E+05 PVC 50] 3inch] 4930
4 120| 1.756 17. 15.| 9.4E+04] HDPE| 350] 3inch] 4928
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AFT Fathom 5.0 Qutput (4] 03/18/2002
CH2M HILL
EVAP Pond Transfer Pump flow to Truck at Truck Load Pad
Pipe | Vol. P Static | P Static | Reynolds | Pipe Pipe | HGL
Flow dH Max Min No. Matedal | Length | Nominal | Outlet
{galimin) | (feet) | (psia) | (psia) {feet) Size | (feet)
5 120 0.218 15. 15.1 7.3E+04 HDPE 6.0 4inch| 4928 -
All dunction Table
Jet Elevation { Vol. Flow HGL | EGL | PStatic | PStatic | HGL | EGL
Name inlet Into System dH Infet | tnlet In Out Outlet | Outlet
(feet) {gat/min) {fect) | (feet) | (fest ia) | (psia) | (foet) | (feet)
1 Transfer Pump Reservoir level 4920 120 0.0000} 4920| 4920 15. 16.1 4920| 4920
2 Transler Pump 4919 0! -15.1352} 4920| 4920 15. 211 4335]| 4935
3 Area Change 4928 V] 0.0195] 4930] 4931 16. 16.] 4930] 4931
4 Area Change 4925 [+ 0.0057] 4930} 4930 17. 17.1 4930] 490
5 Area Change 4928 0 0.0667| 49281 4928 15. 15.] 4928| 4928
6 Tanker Truck Reservoir Level 4928 120 0.0000] 4928 4928 15. 15.1 4928| 4928
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SERIES 17 SurePump”

Flow Range 20—-120 GPM

P

‘MODEL HP.

17-9 10.0

»

17-8 10.0

17-7 10.0

17-6 7.5
Y17-5 75

17-4 5.0
5.0
17-2 3.0

;

17-3

1.5
120,26~

i
{

ot 171

70

o o It . ot AT A -
B IO D O DY S A N ¢ O st e s rdv divalw. 7
O QRIS (P U O w - v 7 \ y -
; [, - v - \\ ~ - 4
L ) A A [
ot I st O et 1 O Il 0 ¢ o Il y f \
I Mg piw VPR PN (SO U ) Y I B O I PO R B v A \\ L/ y 4 4
S e o o T e e o I o i B B P ¢ B 4 ya
U D i o A gt I : 0 08 g e g e 4 7 \ ]
SRR .J_rAJM..@\\”:H.- / o c*
OSSO N NG D L 9 N E = Y B “\ \ i u\ J1 I /- / {
1= »MuﬂW&uu\ ;mmu- 7 / 7 e
Il g it N Tt MR O 8 T A A A :Nl y ) 3
i B SR o . \ P - - v \ \ Y
1 -;\nuhwuﬁ@zg 7 7 =
. Al 7 - y s
. e v .l\.. ‘.MN: o] et - - I.\‘uc-( L I
= il 2 o v Al =y
i .l\.\..l... \.\:i A i el B z\\i =1 !, \ 1 a_ "
o A I&Ju“n\wu 7/ m
1= . - -1 1 -] - /
1/ y 7 25 ] ]
- -y +1 - o e | ]
y b 0 el 7 1 ¥
— Il - /
J o 1 { 1
wi 1 1 ] ,
7 1 U1 1 / i 1
7 ] 1 1
/. -] d O O L F ) -, I ] I
- i ] il 7 1 l }
I I 1 { \ [\

450

400

350

300

Q
1N
o~

=
o
o~

(1334) Qv3H

150

100

90 100 110 120

80

20 30 40 50 60

10

CAPACITY (GPM)

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

0603

Manufacturer of Specialty Pumps, Controls and Sensors.
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